This study represents the first application of Choice Experiments to the analysis of the monetary and non-pecuniary determinants of vocational choice and spatial labor supply. It identifies the determinants of individual's choice of jobs and place of residence, and provides a better understanding of the process of rural labor adjustments in a country in transition, Slovenia. The results indicate that the effect of wages, as the main factor influencing employment choice, is counterbalanced by other determinants affecting working conditions and residence. A considerable degree of immobility in terms of migration and commuting has been revealed. As a result, a rapid urbanisation process is unlikely to happen in the near future, according to individuals' preferences.
Introduction
This study represents the first application of Choice Experiments (CE) to the analysis of spatial labor supply. It considers a range of attributes, both monetary and non-monetary, as determinants of individuals' labor supply choices. The attributes refer to both the job itself 1 The research for this paper was supported by the EU Fifth Framework Programme, REAPBALK Project QLK-5-CT-2001-01608. The authors are grateful to Emil Erjavec, Luka Juvancic and Vida Hocevar who organised the data collection and provided insights into the studied region. A special thank to Ales Zver with whom the interviews were carried out. and the residence from which workers commute to their workplaces. From a methodological point of view, the study aims to assess the usefulness of CE to the analysis of labor. From a policy point of view, the paper aims to identify and quantify some of the determinants of the choice of jobs and residence in a territorial context, and to provide a better understanding of the process underlying rural labor adjustments in a country in transition.
In the Central and Eastern European countries (CEECs), the combination of the initial economic conditions and speed of transition has resulted in an inefficient allocation of labor between different sectors and territories (Swinnen et al., 2001) . A more efficient allocation of labor would require a transfer of agricultural labor to the other sectors of the economy. This is because, while agriculture is the main employer in rural areas in CEECs, hidden unemployment is typical for agriculture in most of these countries. These intersectoral and interspatial adjustments might encourage rural inhabitants in CEECs to commute or migrate to reach new places of work in areas where wages are higher, or where living and working conditions are better. However, these incentives might be countered by other possibly nonpecuniary factors. These adjustments represent important policy issues. Policy makers need to be informed about the possible direction of change and identify those factors on which they may have an influence and which could be instrumental in achieving their policy goals.
The structure of the paper is as follows. The next section describes the methodology. The third section provides the characteristics of the surveyed area and section four details the sample. The econometric estimations are discussed in section four. The estimated results are detailed in section five and section six concludes.
Methodology
CE is a survey-based methodology which models preferences for goods that are described by their attributes and the levels that these attributes may take (Hanley et al., 2001) . CE is part of a family of methods known as 'Choice Modelling', 'Conjoint Analysis' or 'Attributes Based Stated Choice Methods'. These methods analyse choice behaviour by the "decomposition into part-worth utilities or values of a set of individual evaluations of, or discrete choice from, a designed set of multi-attribute alternatives" (Louviere, 1988:93) .
Theoretical model
CE is based on the Random Utility Theory and considers discrete choices in a utility maximising framework. The alternative chosen is the one that yields the maximum utility among the choice bundle available at the moment of choice. The utility of the respondent is composed of a deterministic, or observable, component and a random error component:
where U i represents the utility derived from alternative i, i v is the observable component and i ε is the random error term with standard statistical properties (Boxall et al., 1996) . If a respondent selects alternative i (viewed as a package of attributes) over another, this implies that the utility of alternative i is greater than that of all other alternatives. The probability of selecting alternative i is:
where C is the choice set and j another alternative or the respondent's status quo. If it is assumed that the error terms is Gumbel-distributed with scale parameter µ (McFadden, 1974), the equation (2) can be rewritten as: (3) is then estimated with a multinomial regression. The scale parameter µ is inversely proportional to the standard deviation of the error distribution. This parameter is not easily identifiable and it is typically assumed to equal to unity, implying a constant error variance. Selections from the choice set C must obey the independence from irrelevant alternatives (IIA) property.
In order to derive from the multinomial model a willingness to pay (WTP) or accept (WTA) compensating variation welfare measure, the following equation can be used:
where b y is the marginal utility of income (the coefficient of the monetary variable) and v 0 and v 1 represent the utility of the initial and alternative state respectively. The inclusion of a monetary variable among the attributes permits the derivation of implicit prices, also known as part-worths or part-utilities, for the other attributes (Roe et al., 1996) . The equation (4) 
where the WTP compensating variation of welfare is presented as a ratio between the coefficient of any of the attributes and the coefficient of the monetary variable (Hanley et al., 2001 ).
The design of the survey
The model described above requires a primary survey in which the respondents are asked to select their preferred option from the set C drawn from work and residence scenarios in an artificial labor market. Each option is described by a set of work and residence related attributes, each presented at different levels. In this research, the attributes were, first selected on the basis of research hypotheses and previous studies of labor supply (Atrostic, 1982; Bartel, 1982; Oi, 1976) , which allowed for the identification of factors likely to affect individuals' decisions. Attributes and levels were subsequently reshaped as a result of discussions with local experts and the outcome of two pilot tests conducted in Slovenia. The final list of attributes and levels is presented in Table 1 .
Twenty seven different combinations of attribute levels were generated using a 'fractional, main effects, orthogonal design' (Green, 1974) . These combinations were randomly split and 9 choice cards were presented to each survey respondent. Three options were offered on each choice card, two hypothetical and one status quo. As respondents were asked for information about their current work and residence situation before the completion of the choice cards, the status quo was not a simple reference alternative but was defined by real attribute levels.
The survey
The survey was conducted in 2003-2004 among the rural labor force in the region of Pomurzka, in the north east of Slovenia. The region borders Austria, Hungary and Croatia, and presents a relatively high degree of rurality and remoteness, and a labor market which has experienced substantial changes in the recent years. For these reasons, it appeared to be a suitable case study of a rural region in a transition country.
The respondents in Pomurska were found on the base of a house-to-house canvass in villages in the rural areas of the region. The potential respondents were required to be part of the labor market, that is either employed or unemployed. Student and pensioners were excluded.
Another important exclusion applied to partners. Wherever more members of the same household were interviewed, these persons were not partners. This approach was adopted to ensure that respondents reported their choice independently.
The sample was composed of 290 respondents, of these 258 were employed and 32 were unemployed. These respondents provided choice information in 2610 choice cards. The average age of the respondents was 37 years. Males represented a slight majority, 52 per cent of the sample. Most of the respondents held a diploma of secondary education (66 per cent) and earned an income slightly below the regional average. In terms of working activity, 12 per cent of the respondents were engaged in agriculture while 32 per cent and 56 per cent were in industry and services respectively. The majority of respondents have not been very mobile in the recent past, both in terms of changes in residence and employment, and in terms of commuting.
The sample was compared with the corresponding regional figures in order to assess its degree of representativeness. The sample did not appear to be skewed towards any particular category of the population.
Econometric estimations
A Multinomial-Conditional Model (MNL) has been applied. Choice was the dependent variable, while the attribute levels were the independent variables. The only non-attribute variable considered in this analysis was the alternative specific constants (ASC). The ASC, which takes the value of 1 for options other than the status quo, is useful to detect the presence of a status quo bias among the respondents.
In order to take into account heterogeneity of respondents, a set of socio-economic variables were inserted in the regression equation as interactions with both the attributes and with the ASC. In this way, it was possible to link the probability of selecting particular scenarios, hypothetical or the status quo, to the personal characteristics of the respondents.
The application of the MNL rests upon the assumption of the property of Independence from Irrelevant Alternatives (IIA). As the test of the violation of the property did not provide complete results 2 , an alternative Heteroscedastic Extreme Value Model (HEV) was also applied. It relaxes the IIA by considering different scale parameters across the different alternatives (Louviere, et al., 2000) . However, the application of the HEV did not considerably alter the results and the overall performance of the model. For these reasons, this paper considers the results of the MNL.
Various alternative sub-samples and data-sets were initially used. Those considered a different number of respondents and/or a different number of choice cards. Respondents who always selected their status quo and respondents who selected all the options in which a particular attribute was shown at a certain level were, first, eliminated following common practice in literature (Adamowicz et al., 1998; Bullock et al., 1998; Burton et al., 2001; Scott, 2002) . Both category of respondents may be identified as non-participants as they do not appear to engage themselves in the selection process (von Haefen and Adamowicz, 2003) .
Second, choice cards in which one of the option was chosen by more than 75% of respondents were eliminated as they carried a 'dominant option' (Carlsson and Martinsson, 2003) .
However, the comparison of the results of the basic MNL model including all respondents and all choice cards with the different specifications outlined above did not show particular discrepancies (Table 2 ). In addition, the characteristics of the status quo in this survey are different from those in much of the literature. Therefore, we may expect that respondents did trade-off among attribute levels' even when they selected their current situation as their favourite one. In addition, the attributes are relatively numerous in this application. This is a disincentive for any dominant strategy as respondents may be less likely to select scenarios reporting a given attribute at a given level when these alternatives may carry a considerable loss in terms of the other attributes. In terms of choice cards, the identified dominant options were not selected by the totality of respondents but by the 75% of it. For all these reasons, all respondents and all choice cards are considered for further analysis. Table 3 details the estimates with the MNL model. Only choice-related attributes are considered. As the utility depends on the attributes of the option, the sign and significance of the coefficients associated with the attribute levels become the determinants of the probability of choice. A coefficient with a positive sign means that respondents are more likely to choose an option in which the corresponding attribute is presented at that level. A coefficient with a negative sign describes the opposite situation. The table shows that most of the variables affect the choice as expected and signs are in accordance to the a priori expectations. Table 3 indicates that respondents are more likely to choose job options involving an activity in industry rather than in agriculture, while, on the other hand, services are preferred to industry. In terms of working hours and wage, unsurprisingly, respondents are more likely to select options involving fewer hours of work and higher wages. A certain disutility is associated with jobs located at more than 45 minutes travel from the residence compared with the other two levels, 20-45 minutes and between 0 and 20 minutes. Respondents are less likely to select options involving continuous supervision as they prefer to work independently.
Choice-related attributes
When spatial variables are considered, respondents associate residence in an urban area with disutility and prefer other options. The presence of medical centers is not significant at both levels and the same applies to schools. The attribute Shopping and entertainment is significant only in its level 'no shops, no entertainment facilities' and the corresponding coefficient shows a negative sign. The attribute Transport is significant in both its levels. Respondents associate negative utility with options involving a residence without transport facilities in the immediate vicinity. A bus stop is preferred to a railway station. A status quo bias was not detected as the ASC coefficient was not significant.
Respondents' characteristics
When respondents' socio-economic characteristics were considered into the analysis, results indicate that agricultural workers are more likely to select an option involving a work activity in agriculture than respondents belonging to the industrial sector. Surprisingly, agricultural workers also appear to be more likely to select options involving continuous supervision.
Options in which the wage is at its lowest level are preferred by both high and low income respondents. Options in which the residence is located in urban areas convey more utility to younger than to older respondents. Respondents who are members of larger households are more likely to select options in which there is a local shop around the residence.
The older respondents are more likely to select their current situation as their most favoured option. This also applies to the employed respondents. The same higher probability of selecting the status quo alternative applies to those respondents who are engaged in services and in self-employment activities. On the other hand, respondents with a lower income and respondents currently employed in agriculture are more likely to choose hypothetical options.
Interestingly, respondents engaged in an agricultural activity appeared to be more likely to select options other than their status quo. As it was previously mentioned, these respondents were more likely to select a job option in the agricultural sector. Agricultural workers did not appear to be satisfied by the current conditions of their job and residence but, nevertheless, they did not express a strong willingness to switch to another sector of the economy. The same category of respondents also expressed a preference for a continuously supervised activity. This could be interpreted as a wish to continue working in farming (a desire they clearly expressed) but, perhaps, as employed in one of the farming companies that are slowly making their way in the Slovenian agricultural sector.
Finally, the number of employed members in the respondents' households also has an influence on the preference for the status quo. The higher is this number, the higher is the probability that respondents will select a hypothetical option instead of status quo.
Implicit prices
The inclusion of the wage as monetary attribute has permitted the derivation of implicit prices for the non-monetary attributes. Table 4 presents the willingness to pay/willingness to accept compensation for each of these attribute levels as a percentage of the wage derived from MNL.
The results suggest that the respondents should be compensated for by a 4.7 per cent increase in their monthly wages in order to accept a job in agriculture instead of industry. In order to get a job in services instead of industry the respondents are willing to give up 9.5 per cent of their wage. The marginal value of one hour longer working day is a 6 per cent increase in the monthly wage. In order to work closer to home, rural inhabitants are willing to give up 3.2 per cent of their wage, however, they would require compensation of 14 per cent in order to accept a job more than 45 min away from home. Selecting an option involving a continuously supervised activity should be counterbalanced by an increase of 2.6 per cent of wage, while respondents would be willing to renounce to 7.8 per cent of the wage in order to be able to work independently. Respondents would be prepared to move from a peri-urban to an urban area only if their wage is increased by 6.2 per cent.
Conclusions
This study represents the first attempt to provide a better understanding of rural labor adjustments through the identification and quantification of the determinants of vocational and locational choices by employing CE. It analyses labor supply and attempts to assess its flexibility to incorporate the complex monetary and non-monetary aspects of individuals' labor supply choices.
From a methodological point of view, the techniques of CE do appear to provide a consistent and tractable means of understanding the motivations of individuals. In the majority of the cases, the signs of the coefficients were in line with the theory and a priori expectations. This indicates that despite the experimental nature of the methodology and the complexity, respondents appeared to act rationally when facing the different scenarios.
Results obtained by the application of the MNL model show that, when facing an employment choice, individuals consider the type of activity, the duration, the wage, commuting distance, supervision, as well as characteristics linked to the residence like location and service availability.
The results of this analysis indicate that wage differentials may not be the only instrument to control or smooth labor supply adjustments among sectors and geographical areas.
Accordingly, the policy makers' who have specific objectives in the region might be able to improve the welfare of the population by improving the provision of services which, results presented here suggest, are likely to be an important stimulus of individuals' decisions. 
